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(54) Dual microprocessor electronic trip unit for a circuit Interrupter 



(57) An electronic trip unit (10) having two micro- 
processors (24 and 46) one of which (46) monitors the 
load voltage and current within the norma! operating 
range ad performs the metering and delayed trip algo- 
rithms associated with that range. A second microproc- 
essor (24) monitors the load current for excursions 
outside the normal operating range and processes 
those algorithms and functions associated with the 
instantaneous and overcunrent trip protection modes of 
the trip unit (10). Each microprocessor (24 and 46) 
receives inputs representative of the monitored cun'ent 
that are scaled to a (fifferent factor corresponding to the 



range the miaoprocessors (24 and 46) are assigned to 
monitor. In one embodiment the electronic trip unit (10) 
is controlled by a master controller (38) and in turn con- 
trols a number of accessory devices (48). wherein one 
of the microprocessors (46) is a slave to the master con- 
troller network (38) and the other microprocessor (24) is 
a master to the accessory slave network (48). The 
microprocessors (24 and 46) communicate with each 
other and either one can trip the circuit on detection of a 
fault condition. 
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Description 

Cross References to Related Apnlicatinn 

5 [0001] This application is related to Patent Application Serial Number (Dodcet 97-PDA- 

01 3) filed concurrently tierewitti. 

FWpfthe Invention 

10 10002] "mis invention relates in general to electrical switching apparatus, and more particularly to such apparatus that 
employ a plurality of microprocessors to monitor separate current ranges. 

BagHgrpgn^i Ififgrmation 

15 [0003] Circuit breakers are widely used in industrial, commercial and residential applications for protecting electrical 
conductors and apparatus from damage due to excessive current flow. Initially used as a direct replacement for fuses, 
circuit breakers have been gradually called upon to provide more sophisticated types of protection other than merely 
inten-upting the circuit when the current flow exceeds a certain level. More elaborate time-cun-ent trip characteristics 
have been developed such that a circuit breaker can rapidly open upon very high current with the time delay being 

20 roughly inversely proportional to the degree of overload. Circuit breakers are also available which inten-upt upon the 
detection of ground fault currents. As the complexity of electrical distribution circuits has increased, the control portions 
of the circuit breaker have been interconnected to provide selected coordination. 

[0004] During the late 1960's, solid state electronic trip units were developed for use in high power, low voltage circuit 
breakers. These electronic trip units performed functions such as Instantaneous and delayed tripping which were tradi- 
25 tionally achieved by magnetic and thermal means. The Improved accuracy and flexibility of the solid state electronic trip 
units resulted in their wide spread acceptance. 

[0005] The earliest electronic trip unit circuit designs utilized discreet components such as transistors, resistors and 
capadtors. More recently, designs such as disclosed in U.S. Patent Ho. 4.428.022 have included microprocessors 
which provide improved performance and flexibility. Due to the severe space limitations in low voltage circuit breakers, 

30 the assignee of this application has developed a special purpose integrated circuit known as a SuRE Chip™, whicii 
incorporates a microcontroller core processor, volatile and nonvolatile memory, and an eight bit analog-to-digital con- 
verter, four bit pre-ranging circuit amplifiers, comparators, and an input analog multiplexer which provides all of the 
essential analog and digital drcuit functions In a single monolithic device. This device is described In detail in U.S. Pat- 
ent No. 5,525.985. issued June 11. 1996. 

35 [0006] These digital systems sample the cun-ent waveforms periodically to generate a digital representation of the 
current. The microprocessor uses the samples to execute algorithms which Implement the protection curve which is 
typically based upon a constant value of A where "1" is the value of current and T is the time-to-trip. Typically in air 
circuit breakers and vacuum interrupters, the protection curve provkles an instantaneous trip, a long delay trip and, if 
appropriate, a short delay trip function. In some drcuit inten-upters, the microprocessor also performs calculations for 

40 metering such as determining the RMS value of the highest phase current. 

[0007] It is also common today to have a plurality of such drcuit Inten-upters monitored and controlled by a central 
networtc control station such as is described in U.S. Patent f^. 5,420.799. issued May 30. 1995. In turn, the drcuit Inter- 
rupters usually have mechanical status indicating accessory devices mounted within the casings which are used by 
externa! and remote monitoring and control equipment. Examples of these are auxiliary contacts which follow the 

45 open/dose status of the drcuit breaker and bell alarm contacts which are dosed if the breaker Is in the tripped condi- 
tion. While the central monitoring and control networi< typically communicates digitally with multiple circuit interoipters 
over a common networK the connection between the Internally mounted mechanteal contacts witiiin tie individual cir- 
cuit intenupters and tiie remote slave devices Is accomplished in parallel using two wires per pair of contacts. Usually 
multiple sets of auxiliary contacts are required and tiius multiple pairs of wires are needed. The installation of tiiis wire 

so is costly and time consuming. In addition to digital status information, it is also desirable to provide certain analog infor- 
mation such as tiie value of toad current bus voltage, power factor, ete. Many remote utilization devices, such as pro- 
grammable logic controllers, require this Information as 4-to-20 ma current values. Typically, drcuit breaker trip units 
doni provide 4-to-20 ma outputs. 

[0008] The increase In rel ated fu nctional versatility that the electronic trip units of drcuit breakers have added enploy- 
55 Ing tiie cap«biIities~of microprocessors has i^uired — 
related parameters which can vary from open or a zero state, to a normal operating range where most of tiie metering 
calculations are performed, to tiie other extreme or short drcuit states which exceed the normal operating range by a 
factor 10 or greater. Scaling of the monitored value is required to enable ttie mlaoprocessor to monitor tiie entire range 
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, below its saturation limitations. The extent of scaling required to accommodate the trip values can affect the accuracy 
of the calculations performed In the metering range, the nomial operating state of the protected device. It can also affect 

the microprocessor's ability to monitor harmonics and small distortions in the current. 

[0009] Accordingly, an inproved circuit interrupter is desired that has more flexibility in communicating with its auxil- 
5 lary slave devices and has Increased sensKivity to the monitored current over its normal operating range. 

SUMMARY OF THE INVENTION 

[0010] An improved electronic trip unit having a first microprocessor which monitors a load current outside of its nor- 
10 mal operating range and is responsive to a given state of the load current to initiate a signal to open the load current 
circuit The electronic trip unit also includes a second miaoprocessor for monitoring a characteristic of the load cun'ent 
in its normal operating range. In the prefen'ed arrangement, the monitored load is scaled to different factors for each 
microprocessor so that the value of the respective monitored ranges inputted to the separate microprocessors are max- 
imized for the respective assigned functions, within the limits of the saturation levels of the processing circuKry. In 
IS another embodiment, one of the processors is a dedicated interlace to a master control network while the other proc- 
essor is an interface to an auxiliary accessory network. One microprocessor controls an overcun^ent protection function 
while the other controls voltage based protection and metering functions. Desirably the processors communicate witti 
each other and eittier processor can initiate a trip upon detection of a fault condition. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

[001 1 ] A full understanding of tiie invention can be gained from the following description of the preferred embodiments 
when read in conjunction witii the accompanying drawings in which: 

25 Rgure 1 Is a schematic diagram, primarily in block form, illustrating a circuit interrupter configured in accordance 
witiithis invention. 

Rgure 2 is a schematic diagram showing tiie accessory bus network of this invention; 
Figure 3A is a representation of a control message employed by this invention; 
Rgure 3B is a representation of a data message employed by this invention; 
30 Figure 4 is a graphical representation of examples of modulation ttiat can be employed to establish each bit mes- 
sage represented in Figures 3A and B; 

Rgure 5 is a grapNcal Illustration of the toad current-versus-time-to-trip curve over a range of load currents from a 
no trip value to an instantaneous trip value; and 

Rgure 6 is a perspective view of a display and switch input panel which can be used by this invention. 

35 

DESCRIPTION O F THE PREFERRED EMBODIMENT 

[001 2] Figure 1 illustrates an electronic trip unit 1 0 of the invention in combination with andllary components used for 
protection and capture of waveforms in an AC electrical power distribution system 12. which represents the load. The 

40 power distribution system 12 illustrated has tiiree phase conductors 14A. B and C. and a neutral conductor 14N. Cur- 
rent transformers 16A, B. G. and N sense current flowing into each of tiiese conductors. Current transformer 16G is a 
zero sequence transformer wfiich indirectfy measures ground current by directly measuring tiie sum of the phase and 
neutral cun^ents. These currents are sensed by the conditioning circuits 80 and 82 which prepare the signals for 
processing by the analog-to<ligita! (A/D) converters 22 and 84. respectively. Phase-to-neutral voltages are also sensed 

45 from ttie three phase conductors 14A. B and C by tiie potential transformers 18A. B and C and are Inputted to condi- 
tioning circuit 82 for processing by tiie A/D converter 84. The conditioning circuits 80 and 82 scale the current and volt- 
age signals to a suitable range for conversion by the A/D converters 22 and 84 for input to microprocessors 24 and 46. 
respectively. For example, tiie microprocessors can be microcomputers. 

[001 3] The A/D converter 84 samples analog voltages and currents at sampling instances determined by interrupts 
50 generated by tiie microprocessor 46 in a manner more particularly desaibed in US. Patent No. 5.600.527, issued Feb- 
ruary 4. 1 997. and tiie patents referenced tiierein. The microprocessor 46 utilizes the data generated by tiie digital sam- 
ples to provide voltage based protection functions for example, under/over voltage protection for tiie electrical system 
12. and also uses the samples for wavefomi capture and harmonic analysis for metering and display purposes. 
[0014] The microprocessor 46 communicates witti a display and switch input panel 28 mae fully illustrated in Figure 
"ss^neTThe panel'2d serves as onemear^ interface witii tiie user. It is through tiie panel 28 tiiat tiie user can control tiie 
operation of the circuit breaker 10. and monitor tiie AC electrical power system 12. including the harmonic content of 
the waveform and various measured values such as power factor. To this end. the panel 28 has a display 30 on which 
the harmonic content of tiie waveforms can be presented to tiie user. The panel 28 can also be used to input values. 



3 



10 



IS 



20 



25 



30 



35 



40 



45 



SO 



55 



EP0949 734A2 

e.g.. the circuit breaker protection set points. 

[0015] In implementing the overcurrent protection functions, the second microprocessor 24 operates in a protection 
" "^"^ ^ °^ currentrtime characteristics of a delayed trip protection fuSS is 

phase oondurtore14A.BandCof the electrical system 12. Thetrip unit 32 is typi^^^ 

SS:^'^r„lT'"r ^^''^'"^ ""^ '^'^'^^ states, aciitional separate ^alts SS be 

included to also interrupt current in the neutral conductor 14N «»««.t«»nDe 

K !ink?2 'T^ *® communicate with one another through a serial peripheral interface 

£ 1™ ^ for sample, communication between miaoprocessor 24 and panel 28. The microprocessor 
^can ateo communicate with a remote processor using the communication link 36 which is an analog transmit and 
^e arcurt known as a transceiver. The transceiver 36 enables the circuit breaker 10 to provide infSnSfon tJ aS 
be controlled by a remote processor such as a central control network station 38. A central control networkthat !e 

rS^?^ S' f T"""^** °^ * ""™~" "^"fl « "^^^ asynchronous communication protocol. 
10017] F'flureSillustratesapMottheioadcurrentvalueversustime^o-tripfromanotripregiontoadw^^^ 

a^r 76' iSltr^J^o'^r'' 1^' '''''' tSpldition rX!^ X 

acter 76 dlt^trates the normal operating range. Reference character 78 identifies the broad current range that can be 

a^jenenced under differert trip conditions spanning from longdelay to in 

for a sing e microprocessor such as the microcomputers 24 and 46 shown In Figure 1 to perform all drcuit t°p a^ 

aM of the signals that the microprocessor would be exposed to below its saturation state makes it venTdiffioult for the 
processor to detect subtle changes, e.g.. harmonic, in the normal operating range. Figure 1 iS "fSth^ 
improvement provided by this invention in spitting the processkig functions bet^eenL prl:^ 24 aS4^ ,^^1 

IT!? ^« ^ microprocessor 24. Both processors can then communicate with trip circuit 32. In this 

way the coix^tioning arcurt 82 need not scale the monftored currents to the coarse range that otherwise would have 
been required and the microprocessor 46 has more information available to it from the slg^^ 
T.^" TT"' '"^ ^ P^"* ♦heir respeLe nSZ^I^Z i*^ 

lOm Thus the microprocessor 24 provides the overcurrent protection and communicates with the trip circuit 32 to 
implement an overcurrent instantaneous trip requirement The microprocessor 46 monitors auxiliary contacts 34 on the 
circuit breaker 1 1 through a breaker status drcuit 26 to indicate the breaker's open/closed conditioJ;.^S^ei! 

^ ^ P^*"* information such as high loaTground 

fault etc. to a remote location. The microprocessor 24 communicates through a second transceiver 40 to an accLso^ 
bus network 48 which will be desaibed hereafter. o««vei wio an accessory 

10019] Present circuit breakers typically have internal contacts or relays which can be wired to a remote k)cation 
to provide a remote indication of the digital status of the drcuit breaker. The status can include an indication of whether 
«ie breater ^ in an opened, dosed, or tripped condition. A pair of wires from the breaker is required for eadi remote " 
status indication. Remote open or dose control of a droult breaker can also be provided utilizing a pair of wires for eadi 

ft^r-^iL^r?" ""'^ " "^"^ input/output function. The installation of 

inese wires is both costly and time consuming. 

L .i^H*"*°!l'^'"^'''^u '"fof"««o". is also desirable to provide certain anatog information sudt as the 
M ? ^ "^^^ Furthermore, most remote utilization equipment such as program- 

rraWelogrccontroflere require the information as 4-to-20 ma currert signals, a^^^^ 
vne 4-to-20 ma analog outputs. 

[OWI] This invention replaces parallel pairs of separate wires to the various remote accessory devices assodated 
witti a given electronic trip unH 1 0 with a two wire, asyndironous. serial communication network 48 that is iSustrated in 

So T,J! ^ ^' * « P«««*« 6udi as the electronic trip 

unit 1 0/me etedroTO 10 will serve as the bus "master that controls remote -^lave" devices whidi are the var- 

accessory unite to the master tnp unit 1 0 is canied over a single, rather than multiple, pair of wires 44. Figure 2 shows 
«x representative types of accessory devices, eadi representative of tine type of communication it provides or requires 
For example, device 50 is representative of an accessory whidi provides a digital outout; device 52 is representative of 
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. an accessory that accepts a digital input; device 54 is representative of an accessory that provides an analog output: 
device 56 is representative of an accessory that accepts an analog input; remote device 58 Is representative of an 
accessory providing a remote display; and interface 60 is an accessory bus interface for devices such as a personal 
connputer or a communications MODEM, It should be appreciated that one or more of these functions may be required 

5 by a single remote device such as a programmable logic controller. One special digital input and output device is a pro- 
grammable time-delayed close relay which can be used to start a generator following a power outage. The delay would 
be sent from the electronic trip unit 10 to the relay over the network 48 during normal operation. Should the power fail, 
the timer within the relay, powered by a "super cap", would start timing. After time out. the timing circuit discharges a 
capacitor into a magnetically latched relay which transfers tiie relay to a closed condition. The relay is wired into the 

to generator start circuit which allows tiie generator to be started to restore power. When power is restored the latched 
relay is restored to the open condition. The network 48 can also be provided with an interface 60 tiiat can alternately 
serve as the interface with a personal computer for purposes of inputting, monitoring and storing breaker trip unit 10 
setpoints. The interface can also be used to communicate with other networks via a MODEM. Such a MODEM coukl 
be a phone connection which initiates a call should a problem exist. 

15 [0022] The address of each slave device can be set by its function, for example, as in Table 1 where "DO" represents 
digital output devices; "Dl" represents digital input devices; where "AO" represents analog output devices; where "Al" 
represents analog input devices; where "DD" represents digital display devices; and T represents an interface to 
anottier system. 



[TABLE 1] 



35 



Type 


Address 


Hardware 


Function 


DO 


001 H 


1 or more relay outputs 


auxiliary contacts which follow state of circuit breaker 


DO 


002H 


1 or more relay outputs 


bell ann contacts which indicate a trip condition 


DO 


003H 


1 or more relay outputs 


high load alarm contacts 


DO 


004H 


1 or more relay outputs 


ground fault alarm contacts 


DO 


005H 


1 latched relay 


time-delayed generator start 


Dl 


007H 


2 push button inputs 


remote open/close control input 


AO 


008H 


4 to 20 mA output 


RMS value of highest phase current scaled 4 mA ^ OA and 20 mA « 
rated current 


Al 


009H 


3 RTD Inputs 


circuit breaker terminal or switchgear bus temperatijre 


DD 


OOAH 


remote digital display 


provkJes remote means for reading breaker setting, metered values, 
etc. 


1 


OOBH 


RS232/RS485 


PC or MODEM interface to electronic trip unit 



^ * H indk»tes a hexadecimal address 



[0023] Setting the address of each slave device by its function eliminates the need for the electronic trip unK to be 
programmed for a given application. Alternately the display and switch input 28 can be used to provide such program- 

45 ming. This allows a single slave device such as a digital output unit 50 to be programmed for multiple purposes. Each 
slave device would need to have means such as switches to allow its address to be set. Also the display and switch 
irput 28 can be used as shown in Rgure 6 to program tiie bus. The display is shown as having tiiree rows with eight 
alpha/numeric characters per row. The first row is used for column labels such as slave address (ADD), slave relay 
nunt)er (R) and relay function (FN). A digital output slave 50 is Mentified in row 2 (address OOIh). Its relay 1 (it coukl 

60 have for example 4 relays) is programmed to function as an auxiliary contact (AX). Row 3 illustrates that the same slave 
device 50 has its relay 3 programmed to function as a bell alarm (BA). Thus the display and switch input device 28 
shown in Figure 6 can be used to set the desired address, t/O number, and I/O function. Once programmed the trip unit 
10 wHI verify that the slave device at a given address is the type specified. If not the display wouU blink to annunciate 
a pro gramm ing error. 

S5 [0024] The microproce^r 24 within tiie electronic trip unit 1 0 communicates with accessory bus devices using con- 
trol messages Illustrated in Figure 3A and data messages illustrated In Figure 3B. The communteation consists of 33 
bit asynchronous messages. The first two bits, bit 0 and bit 1 . are start bits which are used to synchronize the receiver. 
The third bit, bit 2, is a control or data bit As shown In Figure 3A, this bit is 1 1f the message is a control message. H it 
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is. then bft 10 through bit 22 contains the 12-bit slave destination address. 

™ ^ ^ through bit 6 consist of an instruction field which is used to set the communications haufware. In this 

[0026] The command and subcommand fields, bit 7 through bit 9 and bit 23 through bit 26 are used to pass a com- 

ZfJ^rJi '^^'^ '^'"^ '^"^ subcommand couW be the complemem X 

desired state. Thus if a 0 means that a relay should be de-energized and a 1 energized, then a command of 0010b 
^Idmeans that relays 4. 3 and 1 shouW be de-energized while relay 2 is energized. The slave will not reJ^S XoZ 
requ^ unl^s the sub-command field contains the complement of the command field or 1 lOle. The canmand and 
subcommand field s definitions are thus specific to the slave device function 

SSn J^l^^^li^l" ""ri^^ ^ ^ « Bit 3 through bit 

two 4-to-20 rnA outputs the communication message protocol master-to-slave could be as follows First the master 

2! « k"' '■"P"'" ""^ P'^^^ '° ^ ^ analog outpT 

1 and brt 15 through bit 26 represent analog value 2. The scaling would be such that the maximum value couW be 20 
w % ^ or 4095O while the minimum value would be 4 mA = 333h or 819d. A value less than 333h such as zero 
indicates that the analog value is Invalid or not used. sucnaszero 
'"^J The Analog Input IVIodule 54 shown in Rgure 2 can be used, for example, to measure bus bar temperature 
with the avrtchgear near the breaker terminal connection. Such a temperature measurement could be made by means 
of a resistance tempera^re detector (RTD). The voltage output of the RTD would be an Input to Analog Input ModuS 

and trip thebi^ker If the temperature reading is too high. Ahigh reading can occur if the breate^^^ 
^JS^rtS'SS^d'^Juf''''^^^^ 

[0029] The DigHal Input module 52 shown in Figure 2 can be used to provide a remote open/dose control station For 

^^ Jl ^ would be tabeled CLOSE. The Circurt Breaker Electronic Trip Unit 10 could read these two 
switdws such that if one and only one switch is closed the breaker would perfomi the requested action If both are 
opened or clc^«^ 

[0030] The Remote Display 58 shown in Figure 2 could be used todisplay Circuit Breaker Electronic Trip Unit 10 ana- 
f^fJr ^ '"'Of "Tation such as is nomialiy displayed at the trip unH on the Display and Switch Panel 28 
V !d Jlf '^"^^y ^ 60 shown in Figure 2 has a number of uses. When connected to a pereonal com- 

puter (PC) It can be used as a means for programming the trip unit 10. The PC vrould have the ability to establish the 
desired setpants by means of its display and then on command download the settings from the PC to the Accessory 
Bus Interface 6a The values would be saved In a non-volatile memory such that the values are preserved during a 

J"^!!: ^'^™™'' "^"P ^° ^ "P^ *e8e values on commandfromlhe 

PC. Shouldatnpunrt setting be changed using the Display and Switch Panel 28 the new values would be saved within 
thetrip unit lOand also downloaded to the Accessory Bus Interface60.inlhis way the Accessory Bus Interface 60 will 
atarays hold the latest setpoint values. Should the trip unit 10 be changed it will be possible to upload the old values into 
r f™!r '^^y Interface 60. The Accessory Bus Interface 60 can also be used as a communica- 
a drcurt pT^fe^IbS * ^ WP unit 10 to initiate a phone call should 

[0032] Figure 4 illustrates a number of modulation examples that can be used to carry infbnnation on the asynchro- 
nous^en^ oommunicaf on accessory networic Waveform 62 is known as "non return to 0" modulation fbmiat "NRT- 
"TfT * ^ ''^ *° °" "^duteWon *>^a« "RTT; wavefomi 66 is known as -return to complemenT mod-* 
ulation format RTC : waveform 68 is known as "ampntude shift keying" modulaf on format "ASK"; wavelbrm 70 Is 
fo2f "11^, "Adulation tormat "FSK"; wavelbrm 72 is known as "phase shift keying" modulation 

format "PSK." A BIT length is illustrated in Figure 4 by reference character 74 mwuiawn 

JSinolSJi!-'" ^ iwotocds are-weifttorand others may employed without— 

^ T^l^ a«»s«ory bus 48 and the central controller 38 can employ completely differ- 

ent and distinct protocols. 

[0034] Thus, In accordance with the preferred embodiment described heretofore, the microprocessor 24 perfams the 
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, overcurrent protedion, monitors the breaker status, trips the breaker during overload and fault conditions, and commu- 
nicates with the nvaoprocessor 46 through a serial peripheral interlace (SPI) link 42 and serves as the master for the 
accessory bus 48. The miaoprocessor 46 provides metering and voltage based protective relay protection, controls 
output relays, human interfacing by way of display and swKch input panel 28. trip implementation under voltage based 

s fault conditions or upon a request from the central controller 37. communication with the microprocessor 24 through the 
serial peripheral interface (SPI) link 42, and remote communication with the central controller 37 which serves as a 
master to the circuit interrupter. Either microprocessor 24 or 46 can trip the breaker should the information shared over 
the synchronous serial port 42 indicate that either or both microprocessors detect a problem. Thus, this invention pro- 
vides a number of improvements enabling a layering of networks and improved communication and digital processing 

10 capability 

[0035] While specif k; embodiments of the invention have been described in detail, it will be appreciated by those 
skilled In the art. that various modifications and alternatives to those details could be developed in light of the overall 
teachings of the disclosure. Accordingly, the particular anangements disclosed are meant to be illustrative only, and not 
limiting as to the scope of invention which is to be given the full breadth of the claims appended and any and all equiv- 
15 alence thereof. 

Claims 

1. An electronic trip unit (10) having a first microprocessor (24) which monitors a load current and is responsive to a 
20 given state of the load current to initiate a signal to open the load cunent circuit, including a second microprocessor 

(46) for monitoring a characteristic of the load current in its normal operating range. 

2. The electronic trip unit (10) of Claim 1 wherein at least one of said first and second microprocessors (46) commu- 
nicates with a master controller (38) and the other of said first and second microprocessors (24) communicates with 

25 a remote accessory device (48). 

3. The electronic trip unit (10) of Claim 2 wherein the first and second microprocessors (24 and 46) communicate 
respectively wKh said remote accessory device (48) and said master controller over separate and distinct networks. 

30 4. The electronic trip unit (10) of Claim 3 wherein tiie separate and distinct networks use different protocols. 

5. The electronic trip unit (10) of Qaim 1 wherein the monitored values of the load Inputted to the first and second 
miaoprocessors are scaled to different levels. 

35 6. The electronic trip unit (10) of Claim 5 wherein tiie signal inputted to the second microprocessor (46) is scaled so 
that the microprocessor input signal representative of the peak value of the load cunent wltiiin its normal operating 
range Is maintained slightly below the saturation level of the second microprocessor's processing circuitry. 

7. The electronic trip unit (10) of Claim 1 wherein the first microprocessor controls an overcurrent protection function 
40 and the second microprocessor controls voltage based protectkm and metering functions. 

8. The electronic trip unit (10) of Claim 7 wherein the first microprocessor (24) monitors current and the second micro- 
processor (46) monitors cun^ent and voltage. 

45 9. The electronic trip unit (1 0) of Claim 1 wherein either microprocessor (24 or 46) can initiate a tr^ to open the load 
current circuit 

1 0. The electronic trip unit (1 0) of Claim 9 wherein ttie first and second microprocessors (24 and 46) convnunicate with 
each other and either one can initiate a signal to open the load circuit upon an Indication of a fault condition. 

$0 

11 . The electronic trip unit (1 0) of Qaim 1 wherein the second microprocessor (46) communicates with a network con- 
troller (38) and the first microprocessor (24) oomnftuhicates with an accessory bus (46) through separat^. distinct 
asynchronous communication linte. 

" 65 12rA rnethod of monitoring a circuit to perform protection and metering functtons of an electronlc trip unit (10) employ" 
ing a plurality of microprocessors (24 and 46) comprising the steps of: 

perfaming the metering and voltage t)ased protection functions of the electronic trip unit (10) with a first of the 
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plurality of microprocessors (46); and 

peribrming instantaneous and overcurrent trip components of the protection functions of the electronic trip unit 
(10) with a second of the plurality of microprocessors (24). 

13. The method of Claim 12 including the step of monitoring the status of contacts of a circuit interrupter connected to 
the electronic trip unit (1 0), using the first microprocessor (46). 

14. The method of Claim 12 including the step of communicating with a remote auxiliary device (48) using the second 
microprocessor (24). 

1 5. The method of Claim 1 2 wherein the first and second microprocessors (24 and 46) monitor current in a load includ- 
ing the step of scaling the current to each microprocessors (24 and 46) to a different value corresponding to the 
range of values monitored by said first and second microprocessors (24 and 46), respectively, which is established 
by the function performed respectively by each said first and second microprocessors. 

16. The method of Claim 12 including the step of communicating between said first and second microprocessors (24 
and 46) wherein either microprocessor can trip the circuit interrupter upon detection of a fault condition. 

17. The method of Claim 12 including coordinating operator inputs to the electronic trip unit using said first miaoproc- 
essor (46). 
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